Promoter cloning and characterization of the rabbit BK channel beta1 subunit gene.
The beta1 subunit of the voltage-dependent and Ca(2+)-activated large-conductance K(+) channel (BK) in mammalian smooth muscle cells (SMCs) plays an important role in regulating smooth muscle tone and is closely linked with a series of smooth muscle tone associated diseases. However, knowledge of the transcriptional regulation of the BK beta1 is still largely unclear. For the first time, we cloned and characterized the full-length genomic sequence of the rabbit BK beta1 containing a 5'-flanking region of 2021 bp. The full-reading frame of the BK beta1 spans ~7.7 kb and is organized into 4 exons and 3 introns. All of the exon/intron junction sequences contain the GT/AG consensus junction sequence. The transcription initiation site (+1G) is located at 447 bp upstream of the translation initiation codon. Bioinformatics analysis indicated that, without any canonical TATA-box, the 5'-flanking region possesses a high GC content and contains a number of putative transcription factor binding sites. 5'-deletion analysis demonstrated that the region of -93/+30 potentially functions as a core promoter region. A gel mobility shift assay and chromatin immunoprecipitation assay revealed that Sp1 specifically interacts with a putative Sp1-binding site (-91/-85) in vitro and in vivo. Mutation of this site significantly diminished the promoter activities. Over-expression of Sp1 in smooth muscle cells of rabbit sphincter of Oddi enhanced the promoter activities of the BK beta1 in a dose-dependent manner. Thus, we suggest that the Sp1-binding site (-91/-85) is essential to the basal transcription of the rabbit BK beta1. Our studies provide a basic knowledge of the transcription regulation of the rabbit BK beta1.